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XV. Of the Temperament of thofe mufcal Injlruntents, in wbicfa 
the Tones, Keys, or Frets, are fixed,, as in the Harj 
Organ, Guitar, &c. By Afr. Tiberius Cavallo, F. R. S. 




Head April 3, 1788. 

HP HE fcale of mufic, which is ufed at prefent, confifis of 
feven principal notes or founds, which muficians denote 
by the letters of the alphabet A, B, C, D, E, F, and G'; 
which, together with fome intermediate ones, commonly called 
flats and {harps, andtheo&ave of the firft, make 13 founds. 

When thofe founds are considered with refpe£t to the firft* 
they are called by the following names, viz. the prime or key- 
note, the fecond minor, fecond, third minor, third major* 
fourth, fourth major, fifth, fixth minor, lixth major, feventh 
minor, feventh major, and odtave. 

Mufical founds are produced by the vibrations of the fono- 
rous bodies, and they are acuter or graver as the vibrations 
performed in a given time are more or lefs in number ; fo that 
if a firing vibrating x 00 times in a fecond produces a certain 
found, and another firing vibrating 120 times in a fecond 
produces another found, the latter is faid to be acuter,, higher* 
or (harper than the former. 

The number of vibrations performed in a certain time prin- 
cipally depends on the thicknefs, length, and elafticity of the 
fonorous bodies ; but as the fimpleft fonorous bodies, and the 
fitteft for examination, are thofe firings which are equal in every 
q other 

■6* 
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other refpeft, excepting in their lengths, becaufe the number 
of vibrations, which they perform, in a given time, is (imply 
in the proportion of their lengths, we (hall confider only thofe 
in the prefent invefligation, the number of vibrations per- 
formed by other forts of fonorous bodies being eafily deduced 
from them. 

As the above-mentioned 13 founds are all different from 
each other, the firings which produce them differ in length, 
and of courfe in the number of the vibrations, which, when 
flruck, they perform in a certain time. Here follow the pro- 
portions which the numbers of vibrations performed in a given 
time, or the length of the firings which exprefs thofe 13 
founds, bear to the firft, prime, or key-note. 
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If, inftead of many firings having thofe lengths in order to 
exprefs the 13 founds, of notes of an o&ave, one firing be 
divided according to thofe proportions, and this firing be flopped 
confecutively in the different points or divifions; on being 
flruck, it will exprefs the correfponding founds. Thus, if a firing 
flretched between two fixed points, as CZ fig. 1. Tab. III. be 
flruck, it will produce a found called the prime, firfl or key note ; 
if it be flopped in the middle, one-half of the firing will found 
the o&ave, its length, compared to that of the whole firing, 
being in the proportion of z to 1 ; if two-thirds of the firing 
be caufed to vibrate, the found produced will be the fifth, its 

length, 
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length, compared to that of the whole firing, being as 2 to 
3, and fij> of the reft 

The higheft found of the o£tave is expreffed by the half of 
the firing ; and if this half be divided again in the fame man- 
ner or proportion, a higher oftave will be obtained, the higheft 
note of which will be expreffed by a quarter of the original 
firing* This quarter may be divided again into a higher 
o£tave, and fo on ; therefore, a firing fo divided may exprefs 
the founds of all the keys of an harpfichord or organ. 

In regard to thofe divifions it mufl be obferved, that as the 
notes of the fecond oftave bear the fame proportion to the firft 
note of that oSawas the notes of the firfl oftave refpe&ively 
bear to the firfl note of that oftave, or to the whole firing ; 
and as the length of the firing exprefling the firfl note of the 
fecond ofitaye, vjz. cZ, fig. i, is half the length of C.Z, the 
firfl note of the firfl odtave, it follows, that the length of the 
firing of every note in the fecond odav,e is half the length of 
the correfponding note in the firfl o&ave ; thus g in the fecond 
o£lave is 120 inches long, and G in the firfl odlave is 240 
inches long, vt%. twice 120. Hence, when the divifions of 
the firft odave are afcertained, in order to find the divifions of 
the notes of the fecond o£tave, we need only take the half of 
the lengths exprefling the notes in the firfl odlave. By the 
very fame reafoning it is evident, that to find the divifions for 
the third o&ave, we need only take the halves of the lengths 
which exprefs the notes of the fecond o&ave, or the quarters 
of thofe of the firfl o£lave, and fo of the refl. 

The firing or line CZ, fig. 1. is divided in the above-men- 
tioned manner, and in order to avoid confufion, the divifions 
of the principal notes only of the firfl and fecond oflave are 
annexed to it. The numbers under the line exprefs the lengths 

from 
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from Z to the divifions to which they fland near. The letters 
Juft over the lines are the names of the notes or founds ex- 
preffed by the correfponding lengths of the fixing. The frac- 
tional numbers exprefs the proportion which each particular 
divifion bears to the whole firing ; and the Roman numbers 
denote the numerical names of each note with refpe£t to its 
diflance from the firft, which is always included. For example, 
fuppofe the whole firing to be called C v and to be 360 
inches long: then, if this firing be flopped in G, the partGZ 
will be 240 inches, viz. two^thnxta of the whole firing CZ ; 
the found expreffed by it when flruck is called G, and it is 
the fifth note from C, which is the firft or kev-note. Again, 
if this firing be flopped in A, the part AZ will be equal to 
216 inches, viz. three-fifths of the whole ; the found pro- 
duced by it is calfed A, and is a fixth to the key-note C, &c. 

It is evident, that if any of thofe divifions be confidered as 
the firft or key-note, then the other notes, though they retain 
their alphabetical name s* muft have their numerical names 
altered accordingly: for example, if we take D for the key- 
note, then A will be the fifth of k, whereas A was the fixth 
when C was confidered as the key-note; thus alfo B is the 
third of G, and the feventh of C, and fo on, 
1 Thus much having been premifed, we may proceed to fhew 
the meaning of what is called the temperament in a fyflem of 
mufical founds, and likewife the neceffity of it. For this pur- 
pofe it is neceffary to recollect, -firft, that the firing, divided in 
the above-mentioned manner, exhibits the various notes or 
founds of the keys of an harpfichord, the pipes of an organ, 
&c. Secondly, that thofe divifions remain unalterable, fo that" 
the harpfichord, when tuned, cannot be altered in the courfe 
©£ performing on it; and, thirdly, that when any one of 
$ thofe 
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thofe notes or divifions is confidered as the key-note, its fecond, 
third, fourth, fifth, &c. muft bear their refpeftive proportions, 
according to what has been faid in the preceding pages. 

■Now, if amongft the divifions of the ftring CZ, fig. i. we 
take D for the firft or key-note, its length being 320 inches, 
the length of its fifth muft be 2 13I inches, viz. two* thirds 
of 320, that being the proportion which the fifth muft bear 
to the key-note ; but amongft the divifions of the firing, there 
is none equal to 213I inches; therefore, there is not a note 
among them which may ferve for a fifth to D : however, as 
the length of AZ$ viz. 216, is the neareft to 213!, this A 
muft be taken for the fifth of D, It is evident, that this is 
an imperfed fifth of D; but if, in order to render it perfed, 
we make AZ equal to 213I inches inftead of 216, then it will 
be a redundant fixth to C, when G is confidered as the key- 
note; the beft expedient, therefore, is to divide the imper- 
fedion between the two lengths, viz. to make AZ neither £0 
long as 216, nor fo fhort as 213!, which will render the dif- 
agreeable fenfation, arifing from the improper length, the leaft 
poffible. This alteration of the juft lengths of firings, ne- 
ceffary for adapting them to feveral key-notes, is called the 
temperament : and the beft temperament in a fet of mufical 
founds is evidently fuch a partition of the natural imperfec- 
tions, as will render all the chords equally and the leaft dif- 
agreeable poffible. 

What has been exemplified in D and A may be faid of all 
the other notes ; fo that if any one of them be a perfed third, 
fifth, &c. with rdped to one key-note, it will be found to be 
imperfect with reiped to others. Hence it is manifeft, firft, 
that in a fet of mufical keys, pipes, or frets, a temperament is 
ahfoluteiy ueceflaryj and, fecondly, that the harpfichord, 

organ, 
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organ, guitar, or any other inftrument in which the iiotes are 
lixed, fo as not to be alterable by the performer's hands, muft 
be imperfed even when tuned in the beft manner poffible ; for 
by the temperament we can divide, -but not annihilate, the 
Imperfedion. 

Other inftroments, in which the notes ate not fixed, as thfe 
violin, violoncello, &c. are perfed, becaufe the performer flops 
the firings upon them in different places, even for founding 
the notes of the fame name. Thus a fkilful performer, in 
order to found A, will ftop the firing a little farther from the 
bridge when he plays in the key of C f viz. when C is conli- 
<Iered as the key-note, than when he plays in thb key of D. 

Mofl: people imagine, that the fcale of mufic is capable of 
many different temperaments; and, agreeable to this fuppofi- 
tion, the writers on harmonics have propofed different tempe- 
raments; but it will be (hewn in the fequel, that the nature 
of the fcale admits of only one temperament capable of ren* 
dering the imperfe&ion and the harmony equal throughout? 
arid that it is impoffibie to form a different and more advan- 
tageous fcale. 

Before we begin with the invefiigation of this fubjed, it 
will be neceffary to explain certain principles, the want of 
which may poffibly raife fome doubts in the minds of thofe 
perfons who are not much acquainted with the theory of mu~ 
fical founds. In the firft place it muft be obferVed, that the 
proportion of % to 3 for the fifth, the proportion of 1 to 2 
for the o&ave, and in fhort the proportions of all the notes, 

- V 

are not affumed at pleafure; but they have been determined 
from conftant experience, viz. from the agreeable or difagree- 
able effe&s produced when two different notes are founded at 
the fame time. 

Vol. LXXVJIL L ! To 
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To render this more evident, let two firings equal in every 
refpedt be flruck at the fame time, and they will exprefs the 
fame found precifely, fo that no ear can perceive any dif* 
'ference between them, and it is almofl impoffible to diflin- 
guifh whether the found arifes from two firings, or from on€ 
only, excepting from the loudnefs. But if one of thofe 
firings be fucceffively flopped in different parts of its length; 
whilfl the other remains open as before, and if at every time 
they be both flruck together, their combined founds will be 
found to produce different effeds, viz. fometimes more or lefs 
pleafing, and at other times more or lefs difagreeable. When 
the combinations of the two founds are agreeable, they are 
called concords-, and when difagreeable, they are called difcords* 
Experience evinces, that the beft concord is when the length 
of one firing is to the length of the other as i to 2, every 
other circumftance being the fame in both. This proportion 
forms the oftave. The next befb concord is the fifth, vm» 
when the lengths of tfee two firings are as 2 to 3, after which 
come the proportions of 3 to 4, 4 to 5, 3 to 5, 5 to 6, and 
5 to 8, for the other concords. The other proportions befides 
thefe are difagreeable in a greater or lefs degree, unlefs they 
are greater than the proportion of 1 to 2; but in that cafe it 
will be found, that the proportions whicb produce agreeable 
combinations are the double, quadruple, o£fcuple, &c. of thofe 
mentioned above, viz* are their oftaves, double o£laves, &c. : 
thus the proportion of 1 to 4 produces a very, agreeable coiir 
cord, becaufe 1 to 4 is the double of 1 to 2$ viz. it expreffes a 
double oftave. 

Secondly, it appears, from the foregoing obfervations, that 
if we have the length of a firing, or the proportion of a note 
in any part of the firing, we may eafily find its o&aves by 

takin s 
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king its double,, or its half, or the double of the double* 
&c. : for inftarice, in fig* r. if rZ be given equal to 90 inches/ 
we may find its o&ave below by taking twice 90, viz. 180, or 
the odfcave of this o£tave 9 which is 360, viz. equal to twice 
180, or to four times 90 ; and, on the other fide, we may 
find the o&ave above of the given note by taking its half, 
which is 45, &c. 

It is now neceffary to fhew why within the oftave there are 
admitted only thirteen different notes, viz, eight principal 
ones, and five others, called (harps and flats. 

The line XY, fig. 2. reprefents a mufical firing, the length 
of which is fuppofed to be divided into 13286025 equal parts **.- 
On one fide of this line there are the divifions of feven fuccef* 
five oftaves, viz. the half of XZ, a quarter of it, &c. •;■ 
and on the other fide are the divifions of a feries of fifths, 
viz. the fifth of the whole fixing, the fifth of this fifth, 
and fo on, which are found by taking two-thirds of the whole 
firing, then two-thirds of thofe two thirds, and fo on. 

Here we take notice only of the o£taves and fifths, becaufe 
they are the principal and the beft concords ; fo that a tempera- 
ment being required, it is neceffary firft to take care, that thefe 
concords be not rendered infufFerable to the ear, the" reft' admit-* 
ting of a greater latitude in the temperament or deviation from 
the perfed ftate. Befides, it will appear in the fequel, that all 
the other notes are derived from the feries of fucceffive fifths. 

In whatever key a piece of mufic is performed, its fifth is 
the moil predominant of its concords; and as the notes of 

* This number has been chofen, becaufe the line may in that cafe be divided info 
the neceffary number of fucceffive octaves and fifths, without any common fr 
lions, which renders the operation more eafy and more perfpicuous ; otherwi 
there might have beerraffumed any other number* 

LI a mufi 
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mufic mift be fo ordered as that, for the fake of modulation^ 
any note may be coiifidere&as the key-note; therefore having 
found the fifth of the whofe firing by taking two- thirds. of its 
length,, which gives a< note calkd G^ we muft. fugpofe, that 
this G may be confidered as the key-note, confequently muft* 
find its fifth, which gives D> as fhewn in the figure, and fo- 
on, until we find one of thofe fucceflive fifths, which coin- 
cides with one of the fucceflive o&aves ;.: for after that, to find 
more fucceflive fifths wauld be only repeating the fame thing 
over again* 

Indeed, if we carry the fucceflion of o&aves and of fifths, 
indefinitely far, we (hall find, that no one of the fifths ever 
coincides perfectly with one of the octaves, and therefore the. 
divifion would have no> end.. However,, as the length of the 
feventh o&ave cornea fo very near to the twelfth fifth, we mu(b 
be contented with taking this feventh q£fcave for the fifth o£ 
F, the difference between this note and the perfect fifth of 
F being about the hundredth part of its length ; whereas,, i& 
we carry on the fucceflion of fifths and of o£fcaves,. we (hall 
find, that amongft thirty and more fifths none* comes nearer 
to one of the o&aves than the above-mentioned one,. as may 
be feen in the following table, which contain s-a feries of fue*» 
ceflive o&aves, and another feries of fucceflive fifths, asinfig* 
a. ; but in the table the. divifions are carried farther on than m, 
the figure .: 

Octaves* Fifths** 

13286025 132860250 

6643012,5 8-8573,5.0. 

3321506,25. 59Q4900, 

1660753,1 25 3936600* 

^5625 a6244oo f 
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Fifths. 
1 749600. 
1 1 66400. 

777600. 

518400. 

345600. 

230400. 

153600. 

ig. 102400. 

68266.6 + 

455" + 

30340.7 + 

20227 + 

6742*3 + 
4494,8 + 

2996,6 + 

*997>7 + 
5331,8 + 

807,8 + 

S9 2 + 
394*6 + 
263 + 

X75*4 + 
117 + 
78 + 

5 & + 
34*6 + 

23 + 

The number of fifths then in this feries is twelve, and as, from 
has been faid above, when the dtvifion expreffing ! a cer~ 
tan nate has-been affigned in any part of a firing, we may 
2 eafily 



O&aves. 
415188,28125 
207594,140625 
0*103797,0703125 

S 1 h^>S3S 1 + 

25949,267$ + 
12974,6387 + 

6487,3.93+ 

3 2 43* 6 54 + 
1621,827 + 

810,913 + 

4°5?456 + 
202,728 + 

101,364+ 
50,662 + 

^5*33 * + 
12,665 + 
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eaiily .find all its'o&aves above and below, it follows, that by 
finding all the o6lavest)f thofe twelve divifions we fhall have 
twelve diiHnd notes- within half the firing, v/s." within the firft 
octave of the whole firing ; to which* if the found of the whole 
■firing be added, we fhall have thirteen differerit founds, which 
■fhews why an .o£lave comprehends neither more nor lefs than 
.thirteen notes. V . 

Without dwelling any longer upon the names dt number of 
tfhofe notes, I fhall immediately proceed to find out the tern- 
•perattent. 

It lias been (hewn above, and it is €xprefled in fig. 2. that 
the length of the firing for the lafl fifth is fhorter than the 
.length of the lad oftave, and alfo that fone of them mufl be 
neceflarily taken for both purpoies; but here we muft confult 
mature, examining by the ear which of the two is leaft dif- 
agreeable. This, however, is foon decided ; for imperfect o£taves 
are quite infufferable, whereas a certain degree of imperfection 
in the fifths is tolerable ; therefore we are neceffitated to leave 
the odaves per fed, and to let the feventh odtave ferve for the 
fifth of F. In this cafe it is evident, that each of the notes 
: in the fucceffion of fifths is a perfect fifth to its preceding 
note, excepting the lafl, which would be by much too flat, and, 
therefore it Is neceflary to divide the imperfe&ion equally 
among them all. 

For this purpofe it mufl be confidered, that as the twelve 
fucceffive fifths, together with the whole firing or firft note, 
are each two-thirds of its preceding note ; they form a geome- 
trical feries, the ratio of which is f, its extremes are 13286025 
and 102400, aad the number of terms is ij. But becaufe 
in (lead of 10.2400, which is the laft fifth, we muft take the 
number 103797,0703125 (vk, the length o£ the laft e£tave) 

for 
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for the laft term of the feries ; therefore the problem is reduced 
to the finding out of eleven mean proportionals between the 
two numbers 13286025 and 103797,0703125. 

It is demonftrated in almoft every treatife on algebra and 
arithmetic, that in a geometrical progreffion, as the above* 
mentioned one, the firft or fmalleft extreme is to the laft or 
greateft extreme as* -unity is to a power of the ratio, the index 
of which is equal to the number of terms Ms one. Hence, 
in our cafe, in which the number of terms, including' the 
two extremes, as 13, we (hall have ^03797,0703125 : 
13286025 r: 1 :-R x % from which the ratio is found by dividing 
the fecond number by the firft, and^ extracting the twelfth 

r Vl «.'• *. a 15286025- o , 

root from the quotient, viz. - — --r~ — —120; and 

F^Bl" = 1,4983069, which is the ratio fought. 

The ratio having been afcertained, the fiicceflion of tem- 
pered fifths is thus eafily determined .; , viz., divide- the length 
of the whole firing by this ratio, and the quotient gives the 
firft tempered fifth ; divide this fifth by the fame ratio, and 
the quotient gives the fecond tempered fifth ;. divide, this fe- 
cond fifth by the fame ratio, and fo on till, the laft fifth, which 
comes out equal to 103797, 21735 (fee fig. 3.) which is fo 
nearly equal to the length of the feventh o£tave, that the dif- 
ference is truly infignificant ; but, if greater accuracy were 
required, we need only exirad, the proper root of 128, to a 
greater number of decimals. 

Fig. 3. (hews the divifions of the ft ring -XZ tempered in 
the above-mentioned manner \,viz< the fucceffive .fifths have 
been afcertained firft, and then, by taking their oftaves, the 
whole fet of divifions has been completed. By comparing 
this figure with., fig., 2, one may eafil/ perceive, how fmail is 
i the 
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the difference between the perfed fifths of the latter, and the 
tempered ones of the former. 

The divifions, thus afeertained, form a feries of notes, in 
which the oftaves only are perfect ; but all the fifths, all the 
thirds, and in fhort all the chords of the fame denomination, 
are equally tempered throughout:: fo that whichever of them 
is taken for the key-note, its fifth, fixth, &c. will have al- 
ways ithe fame proportion to it, and confequently will always 
produce the fame harmony when founded with it. 

It is evident, that, Jbefides this, there can be no other tem- 
perament capable of producing equal harmony ; for when the 
extremes of a geometrical feries and number of mean propor- 
tionals are given, there can be but one fet of thofe means : 
thus, if we are to find two mean proportionals between the 
numbers 2 and 1 6, thefe are neceffarily 4 and 8 ; nor is it 
poffible to af%n any others. 

If, on the other hand, we endeavour to find a jbetter tem- 
perament by introducing more than thirteen notes within the 
limits of an o&ave, we fhall find it ^impra&icable, becaufe it 
has been fhewn, in the preceding pages, that after the number 
thirteen, if the fucceflion of fifths be carried farther on, they 
will recede more from a coincidence with any one of the 

o&aves. 

This explanation of the nature, origin, and neceflity of the 
temperament has been thought neceffary for the fake of per- 
fpicuity ; but the fame end may be obtained by the following 
eafier method. As the thirteen notes of an odtave muft be 
arranged fo, that whichever of them be taken for the firft or 
key note, the fecond, third, fourth, &c. may bear the fame 
conftant proportion to it ; therefore it follows, that they muft 
be in a geometrical proportion one of the other, fo as to form a 

feries 
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feries of thirteen numbers, the extremes of which are the 
whole firing and its half, vi%. any number and its" hal£ The 
ratio of this feries is found in the fame manner as in the other 
feries, viz. the greateft extreme is divided by the .leaft, and the 
twelfth root of the quotient is the ratio fought. But the ex- 
tremes are any a (Turned number and its half: and as the quo- 
tient of a number divided by the half of the fame number is 
always equal to two; therefore, whatever be the length of 

the firing, the ratio is always 7 T£ ~ 1,0594+, and if the 

length of the whole firing be divided by this ratio, viz, 

1,0-594 + , the quotient will be the length of the firing ex- 

preffing the fecond note, which, divided by the fame ratio, 

gives the third note, and fo on; or elfe, inflead of dividing 

the length of the whole firing by the ratio, you may multiply 

the half of it by the ratio, the product of which will give the 

feventh note, which multiplied by the fame ratio gives the 

fixth, and fo on in a retrograde order, which will give the 

tempered notes of the o&aves as well as the former method. 

By this means the following divifions for the notes of an 

o&ave have been calculated, the length of the whole firing 

having been fuppofed equal to 1 00000. 

I. 1 00000. 

* b 94387* 
II. 89090. 

m b 84090. 
III. 79370* 

iv. 74915* 

«f b 70710. 

V. 66743. 

& h 62997. 

VI. 59462. 

& b 5^ i2 3- 
Vol. LXXVIIL M m- VII. 
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VJL 52973. 
VIII. 50000, 

If a monochord be divided in this manner* and a harpfi* 
chord tuned by it, this inftrument will then be tuned lb, that 
whichever nete be taken for the firft or key-note, its fifth* 
fixth, &c. will produce the fame effect refpe&ively. 

Thus far I have endeavoured to explain this fubjed in the 
mod familiar manner, avoiding as much as poffible the mathe- 
matical language and fymbols ; having found, by experience, 
that intricate mathematical difquifitions, efpecially on this 
fubjeit, are underftood only by a few able mathematicians, 
but that they are neither comprehended, nor even read, by 
thofe who might wifh to understand, or to ufe them. It is 
now neceffary to confider this fubjeft with refped to the 
praaice. 

At prefent, the harpfichords and organs are commonly 
tuned fo, that fome concords are very agreeable to the ear, 
whilft others are quite intolerable; or, in other words, when 
the performer plays in certain keys, the harmony is very plea- 
ding, in others the harmony is juft tolerable, and in foifte other 
keys the harmony is quite difagreeable. 

The heft keys to be played in are the keys of C, of F, of 
E flat, of B flat, of G and of D in the major mood, and the 
keys of C, of D, of A, and of B, in the minor mood. Next 
to thofe come the lefs agreeable keys of A, A flat, and E in 
the major mood ; befides thofe, the reft are difagreeable in a 
greater or lefs degree, fo that out of twelve keys *, which, on 
account of the two moods, viz. the major and the minor, 
become twenty-four, there are hardly fourteen that can be 

* The o&ave muft be excepted, in this refpecl: it being the fame as the firft 
note* 
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ufed ; and for this reafoti moft of the modem compofitions m 
mufic are written in thofe keys* 

So far the common method of tuning anfwers fame pur* 
pofe ; for as long as the performer is to play in certain keys 
only, it is much better to have them tuned in the moft advan- 
tageous manner, than to let thofe be tuned in a lefsperfe& man- 
ner for the fake of others, which he does not intend to ufe. Hence 
the great harpfichord players generally have their inftruments 
tuned in a peculiar manner, viz. {o as to give the moft advan- 
tageous effect to thofe concords which they more frequently 
ufe in their compofitions. And hence alfo, the harpfichords 
and organs are always tuned different from each other, unlefs 
they be tuned by the fame perfon with equal attention, and 
without any particular inftru&ions. 

This pra&ice cannot conveniently be laid afide, viz. when 
the inftrument is to be tuned for folo playing; and for z cer- 
tain ftyle of mufic, it is very proper to tune it fo as to give the 
greateft effe£t to thofe combinations of founds, which are moftly 
ufed in thofe compofitions. But the cafe is far different when 
the inftrument is to ferve for accompanying other inftruments 
in every fort of mufic, or the voices of good fingers j for then 
the difagreement becomes very audible ; and for this purpofe 
the harpfichord or organ ought to be tuned according to the 
above demonftrated temperament of equal harmony, which is 
the only one that can poflibly take place. 

When the compofitions of old mafters are performed in con* 
cert, and with the organ or harpfichord tuned in the common 
manner, the efFe£l is frequently very difagreeable. This is 
particularly the cafe with the fongs of Handel, Galluppi, 
Leo, Pergolese, and others, who wrote in a great variety 
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of keys, and very often in thofe, for which the common way 
of tuning is not at all calculated. 

In order to hear the effedt of the above-mentioned tempera* 
ment of equal harmony, I had a monochord made in a very 
accurate manner, and upon it I laid down the divifions for the 
thirteen notes of an o&ave properly tempered in the manner 
explained above. After a great deal of trouble in adjufting the 
moveable fret, correcting the divifions, &c. I at laft fucceeded 
fo well as to render the divifions exa£t within at leaft the 200th 
part of an inch, and every part of the ihftrument was rendered 
fufficiently fteady and unalterable. 

This being done, I had a large harpfichord, with a fingle 
unifon (in order to judge the better of the effeft), tuned very 
accurately by the help of the monochord. With this inftru- 
ment, in whatever key the performer played, the harmony was 
perfectly equal throughout, and the effect was the fame as if 
one played* in the key of E natural on a harpfichord tuned in 
the ufu'al manner. 

I {hall, therefore, conclude with faying, that when the 
harpfichord, organ, &c. is to ferve for folo playing, and for a 
particular fort of mufic, it is proper to tune in the ufual man- 
ner, viz. fo as to give the greateffc effect to thofe concords 
which occur more frequently in that fort of mufic; but that 
when the inftrument is to ferve for accompanying other inftru- 
ments or human voices, and efpecially when modulations and 
tranfpofitions are to be pra&ifed, then it muft be tuned accord- 
ing to the temperament of equal harmony 5 which has been 
explained in the preceding pages* 
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